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Biodiversity indicesAbstract Biodiversity of zooplankton in the Tigris River running in Baghdad City, central Iraq,
was investigated. Fourteen physical and chemical parameters, were analyzed, these parameters
include water and air temperature, pH, EC, turbidity, TDS, DO, BOD5, total hardness, Ca
+2,
Mg+2, chloride, nitrate and reactive phosphate. Most of these values were within of the Iraqi
and international standard limits. In all, 106 taxonomy units of zooplankton were identiﬁed, includ-
ing 65 taxa belonging to rotifers, 25 taxa to copepod and 16 taxa to Cladocera. Values of species
richness index of rotifers varied from 1.051 to 12.98, for Cladocera from 1.285 to 3.41 and for cope-
pod from 1.5 to 7.2. The Shannon–Weiner index of Rotifera varied from 0.67 to 3, 0.50–1.72 for
Cladocera and from 0.91 to 2.51 for Copepoda. The uniformity index of zooplankton varied from
0.41 to 0.93 for rotifer, 0.33–1 for Cladocera and 0.36–1 for Copepoda. According to statistical
analysis, temperature, EC, TDS and dissolved oxygen were observed as major factors which restrict
the abundance and diversity of the zooplankton communities in the Tigris River.
ª 2015 National Institute of Oceanography and Fisheries. Hosting by Elsevier B.V. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
Freshwater zooplankton is an important component in aquatic
ecosystems, whose main function is to act as primary and sec-
ondary links in the food chain. The physical and chemical
environment shapes affect community structure. T hese com-
munities are also inﬂuenced by biological interactions, preda-
tion and their speciﬁc competition for food resources (Neves
et al., 2003). Plankton has been used as a bioindicator formonitoring aquatic ecosystems and the integrity of water.
Zooplankton assemblages may be considered bioindicators
of eutrophication, as they are coupled to environmental condi-
tions, responding more rapidly to changes than do ﬁshes, and
are easier to identify than phytoplankton. Therefore, they are
of considerable potential value’ as water quality indicators
(Sla´decek, 1983; Murugan et al., 1998). Zooplankton offer sev-
eral advantages as indicators of environmental quality in both
lakes and rivers: as a group, they have worldwide distribution
and the species composition and community structure are sen-
sitive for changes in environmental conditions, nutrient enrich-
ment (Jha and Barat, 2003) and different levels of pollution
(El-Bassat, 2007).
Table 1 Latitudes and longitudes of study stations in the
Tigris River within Baghdad City.
Stations Latitudes (North) Longitudes (East)
Station one (S.1) 3325016.6100N 4420010.5700E
Station two (S.2) 3320051.5600N 4423058.9800E
Station three (S.3) 3316027.5900N 4424020.9400E
Station four (S.4) 3313045.2300N 4430014.1800E
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Study area
The study area (Tigris River within Baghdad City) is located in
the mesopotamia alluvial plain between latitudes 33140–
33250 N and longitudes 44310–44170 E. Tigris River enters
Baghdad City at a distance of 5 km north of the
Al-Muthana Bridge, a point of exit, about 3 km south of estu-
ary of the Diyala River, and at a length between those two
points about 58 km, the river divides Baghdad City into right
(Karkh) and left (Rusafa) sections with a ﬂow direction from
north to south (AL-Adili, 1998). It has numerous river twists
due to the decrease in speed and precipitation (Toma, 1983).
In the present study four stations were chosen from the
Tigris River in Baghdad City (Fig. 1). The longitudes and lat-
itudes of the studied stations are mentioned in Table 1.
Sampling procedures
Samples were collected from all sites mentioned above on a
monthly basis (from December 2012 to November 2013).
For chemical analysis water samples were collected in poly-
ethylene containers in volumes of 10 l under the water surface
about 20–30 cm after punning the container with water sam-
ples, then kept in a refrigerator at 15 C, while water samples
for dissolved oxygen (DO) and biological oxygen demand
(BOD5) were collected in sterile dark Winkler bottles. Water
temperature was measured in the ﬁeld with a mercury ther-
mometer (0–50 C) graduated up to 0.1 intervals, at the depth
of 20 cm. pH value and electrical conductivity were measured
directly in the ﬁeld by using a portable pH-meter model (WTW
pH 720). Other water quality parameters were determined sep-
arately for all the samples in the laboratory by following stan-
dard methods (APHA, 1998).Figure 1 Tigris River along BaghdaFor collecting zooplanktons a net was used with a mesh size
53 lm, and formalin 4% is added for ﬁxation.
Measuring of diversity indices
Margalef diversity index (D*)
This index is calculated monthly according to Clifford and
Stephenson (1975).
D ¼ ðS 1Þ
logN
where S= the number of species, N= the total number of
individuals.
Shannon–Weiner diversity index (H)
Values of this indicator were calculated monthly for all groups
of invertebrates by using the equation of Shannon and Weiner
according to Pielou (1969).
H ¼ 
Xni
N
ln
ni
N
where ni = The number of individual species, N=The total
number of individuals. Values less than 1 bit/ind. are little
diversiﬁed, while the values more than 3 bit/ind. are most
highly diversiﬁed (Proto- Neto, 2003).d city with the sampling stations.
Table 2 Minimum, maximum, mean and standard deviation of physicochemical parameters in the Tigris River.
Stations S.1 S.2 S.3 S.4
Parameters
Air temp. (C) Min 12 13 14 14
Max 41 41 42 40
Mean ± SD 27.33 ± 10.6176a 28 ± 10.6605ab 28.83 ± 10.3312b 28 ± 10.0117ab
Water temp. (C) Min 9 9 9 9.5
Max 31 31 32 30
Mean ± SD 20.5 ± 8.6381a 20.66 ± 8.6023a 21 ± 8.7514a 20.41 ± 7.9228a
pH Min 6.9 6.9 7 7.4
Max 8 8 8.1 8.2
Mean ± SD 7.56 ± 0.5346a 7.6 ± 0.5357a 7.61 ± 0.5215a 7.83 ± 0.5346a
EC (lS/cm) Min 420 400 420 450
Max 750 810 800 810
Mean ± SD 526.66 ± 120.6843c 561.66 ± 140.6393b 556.66 ± 135.1252b 583.33 ± 125.1352a
Turbidity (NTU) Min 1.94 1.34 2.15 1.77
Max 179 212 173 188
Mean ± SD 60.47 ± 25.5c 106.67 ± 63.03a 87.56 ± 49.1b 94.38 ± 51.1a
TDS (mg/l) Min 230 220 240 260
Max 420 450 450 450
Mean ± SD 296.66 ± 68.5565c 310 ± 79.6499b 315 ± 75.0294b 326.66 ± 71.2080a
DO (mg/l) Min 5.92 5.88 5.65 6.11
Max 8.33 10.47 10.97 10.5
Mean ± SD 7.23 ± 1.1073b 7.46 ± 1.8162ab 7.53 ± 1.9032ab 8.0 ± 1.7999a
BOD5 (mg/l) Min 0.9 0.9 1 1
Max 2.9 3 3.5 4.1
Mean ± SD 1.5 ± 0.87ab 1.8 ± 0.82a 1.82 ± 0.67b 1.6 ± 0.97ab
Total hardness (mg/l) Min 217.5 225 225 200
Max 530 500 550 425
Mean ± SD 340.41 ± 110.5875b 342.5 ± 101.4925b 368.33 ± 110.2004a 325.91 ± 90.82c
Mg+2 (mg/l) Min 21.4 15.56 17.51 4
Max 84.98 76.2 90 72.8
Mean ± SD 53.19 ± 30.16c 45.88 ± 48.916b 53.755 ± 50.73a 38.4 ± 37.06c
Ca+2 (mg/l) Min 13.44 12.82 9.4 8.2
Max 112.2 94.6 170.5 176.9
Mean ± SD 62.82 ± 108.7a 53.71 ± 95.16c 89.95 ± 92.53c 92.55 ± 874.88b
Chloride (mg/l) Min 6.2 5.6 5.6 5.6
Max 91.2 106 106 91.6
Mean ± SD 48.7 ± 29.67a 55.85 ± 27.130b 55.85 ± 26.132b 48.6 ± 29.130b
NO3
3 (mg/l) Min 0.144 0.254 0.309 0.354
Max 19.356 23.54 21.214 22.351
Mean ± SD 9.75 ± 10.22a 11.897 ± 12.226a 10.762 ± 11.217b 11.353 ± 11.221a
PO4
4 (lg/l) Min 1.092 2.5 11.25 2.23
Max 90.65 57.623 136.784 106.23
Mean ± SD 45.871 ± 35.71a 30.062 ± 20.74a 74.017 ± 60.03a 54.23 ± 55.62b
Note. Different superscript letters (a, b, c) in a row show signiﬁcant differences (P< 0.05), SD = Standard deviation.
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The species uniformity index was measured according to
Pielou (1969).
E ¼ H
ln s
where ln S=H max, H= Shannon–Weiner index value,
S= number of species in the station. Considered values
greater than 0.5 as equal or uniformity in appearance.Statistical analysesAll statistical analyses were performed using the SPSS version
12 for Windows. A one-way ANOVA was carried out to assess
signiﬁcant differences between element concentrations in the
study area, followed by multiple comparisons using the
Duncan’s multiple range test. The level of signiﬁcance was
set at P< 0.05.
Table 3 The correlation coefﬁcient among studied water parameters.
Water temperature 0.975
pH 0.221 0.181
EC 0.421 0.416 0.349
TDS 0.418 0.411 0.348 0.987
DO 0.675 0.621 0.283 0.585 0.626
Mg 0.170 0.223 0.419 0.673 0.674 0.046
Ca 0.012 0.015 0.016 0.643* 0.643* 0.078 0.653*
TH 0.427 0.434 0.416 0.721 0.741 0.550 0.955* 0.811*
Cl 0.354 0.654 0.351 0.354 0.654 0.368 0.457 0.356 0.357
NO3 0.350
* 0.336* 0.338* 0.251 0.251 0.195 0.308 0.022 0.221 0.957
PO4 0.368* 0.323* 0.022 0.042 0.043 0.397* 0.004 0.229 0.012 0.084 0.001
Turbidity 0.227 0.248 0.317 0.846* 0.856* 0.515* 0.658 0.267 0.789* 0.367 0.157 0.69
Air T. Water T. pH EC TDS DO Mg Ca TH Cl NO3 PO4
* Signiﬁcant at (P< 0.05).
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Physicochemical parameters
The air temperature values in this study varied from the lowest
value (12 C) which was recorded at station 1 during
December, 2013 to the highest value (42 C) recorded during
August 2014 at station 3 while the water temperature values
varied from the lowest value (9 C) at stations 1, 2 and 3 dur-
ing December, 2013 to the highest value of 32 C at station 3
during August 2014. The annual averages of air and water
temperature were 28 C and 20.6 C, respectively.
It was observed that the range of pH was from 6.9 to 8.2.
The minimum pH value (6.9) has been noted at stations 1
and 2 during December, 2013. The maximum pH value (8.2)
was recorded at station 4 during October 2014. The range of
electrical conductivity of this study was (400–810) lS/cm.
The lowest conductivity value (400 lS/cm) was recorded at sta-
tion 2 during April 2014 and the highest value (810 lS/cm) was
recorded at stations 2 and 4 during December 2013. The
annual average of electrical conductivity was 557 lS/cm.
Seasonally, the low values were observed during the spring
months; whereas, the high values were found during winter
months. The range of turbidity of this study was (1.34–
212 NTU). The lowest turbidity value (1.34 NTU) was
recorded at station 2 during May, 2014 and the highest value
(212 NTU) was recorded at station 2 during December 2013.
Seasonally, the low values were observed during the spring
months; whereas, the high values were found during winter
months. The maximum TDS value (450 mg/l) was found at
stations 2, 3 and 4 during December, 2013, while the minimum
value (220 mg/l) was found at station 2 during April, 2014. The
annual average of TDS was 311.6 mg/l.
The minimum concentration of dissolved oxygen was
(5.6 mg/l) recorded at station 3 during June 2014, while the
maximum value (10.9 mg/l) was recorded at station 3 during
December, 2013. The values of DO at different stations during
this study have been shown in Table 2.
The annual average of dissolved oxygen was 7.5 mg/l. The
minimum concentration of BOD5 was 0.9 mg/l recorded at sta-
tions 1 and 2 during December 2013, while the maximum value
(4.1 mg/l) was recorded at station 4 during March 2014. Values
of BOD5 at different stations during this study have been
shown in Table 2. The maximum value (550 mg/l) of hardnesswas recorded at station 3 during December, 2013, while the
minimum value (200 mg/l) was found at station 4 during
October, 2014. The annual average value of total hardness
was 342.9 mg/l.
The present study showed that the highest values of calcium
(176.9 mg/l) and magnesium (90 mg/l) at stations 4 and 3 were
recorded during September 2014 and November 2014, respec-
tively while the lowest values of calcium (8.2 mg/l) and magne-
sium (4 mg/l) at station 4 were recorded during May 2014.
The maximum value (106 mg/l) of chloride was recorded at
stations 3 and 4 during September 2014, while the minimum
value (5.6 mg/l) was found at station 2 during June 2014.
The annual average value of chloride was 52.25 mg/l.
The present work indicated that the highest values of
nitrate (23 mg/l) and phosphate (136 lg/l) at stations 2 and 3
respectively were recorded during January 2014 while the low-
est values of nitrate and phosphate were 0.1 mg/l and 1 lg/l
respectively at station 1 which were recorded during August,
2014 and November, 2014, respectively. Direct correlation
between PO4 and TSS (r= 0.484), also direct correlation with
DO (r= 0.466) was recorded as shown in Table 3.
Qualitative and quantitative study of zooplankton
In the present study 106 zooplankton taxonomic units were
identiﬁed, among them 65 taxa belonged to rotifers, 16 taxa
to Cladocera and 25 taxa to copepod (Tables 4–6).
The values of Rotifera density in the present study are
shown in Fig. 2. The maximum density (5683 ind./m3) of
Rotifera was recorded at station 1 during June, 2014, while
the minimum density (172 ind./m3) was found at station 3
during July, 2014. The values of Cladocera density in present
study are shown in Fig. 3.
The maximum density (478 ind./m3) of Cladocera was
recorded at station 1 during December, 2013, while the mini-
mum density (33 ind./m3) was found at station 4 during
August, and September, 2014. The values of Copepoda density
in the present study are shown in Fig. 4. The maximum density
(3556 ind./m3) of Copepoda was recorded at station 4 during
November, 2014, while the minimum density (117 ind./m3)
was found at station 2 during December, 2013. The density
of taxonomic units of Rotifera increased in number especially
for Keratella cochlearis (804 ind./m3) and Synchaeta oblonga
(762 ind./m3) at station 1.
Table 4 Densities (ind./m3) of Rotifera taxa in study area.
Rotifera
Stations S.1 S.2 S.3 S.4 Sum
Taxa
Anuraeopsis ﬁssa 58 13 0 9 80
Asplanchna priodonta 21 0 0 18 39
Brachionus angularis 167 186 131 178 662
B. bidentatus 16 9 0 0 25
B. calyciﬂorus amphiceros (short spine) 37 61 0 13 111
B. calyciﬂorus calyciﬂorus 28 6 4 7 45
B. diversicornis 8 240 0 10 258
B. plicatilis 110 65 23 152 350
B. quadridentatus var.brevispinus 0 0 0 19 19
B. quadridentatus 23 0 0 47 70
B. rubens 20 200 1 37 258
B. urceolaris 123.2 0 88 252 463.2
Brachionus sp. 2 3 0 0 5
Cephalodella auriculata 3 0 0 0 3
C. hoodi 15 0 0 0 15
C. intuta 0 26 0 0 26
C. gibba 37 0 32 39 108
Cephalodella sp. 0 92 0 0 92
Colurella adriatica 48 0 29 41 118
Colurella sp. 0 12 0 0 12
Epiphanes sp. 0 51 0 0 51
Euchlanis dilatata 52 17 4 63 136
Filinia longiseta 2 9 6 25 42
Harringia rousseleti 0 401 0 0 401
Hexarthra mira 394 0 0 123 517
Gastropus hyptopus 0 456 0 0 456
Keratella cochlearis 804 80 468 486 1838
K. hiemalis 45 0 143 85 273
Keratella paludosa 0 141 0 0 141
K. quadrata (long spine) 341 202 225 145 913
K. quadrata (short spine) 301 86 198 299 884
K. quadrata 75 0 96 78 249
K. valga 124 211 270 104 709
L. elasma 12 0 23 15 50
L. luna 18 0 0 0 18
L. ovalis 5 0 0 0 5
L. patella 13 3 0 0 16
Lophocaris salpina 3 20.2 1 0 24.2
Monostyla bulla 58 46 34 194 332
M. closterocerca 0 105 18 0 123
M. lunaris 20 3 1 0 24
M. quadridentata 0 30 0 0 30
M. thalera 0 20 0 0 20
M. thienemanni 1 1 5 1 8
Monostyla sp. 1 0 0 0 1
Notholca acwninata 25 25 11 18 79
N. squamula 21 0 0 0 21
N. sychaetae 0 5 0 21 26
Rousseletia corniculata 1 0 0 0 1
Philodina roseola 19 0 0 19 38
Platyias patulus 34 0 0 34 68
Polyarthra dolichoptera 110 23 0 43 176
P. vulgaris 111 106 6 111 334
P. euryptera 3 7 0 3 13
Pomopholyx complanata 0 7 0 0 7
P. sulcata 7 6 21 7 41
Rotaria citrinus 0 3 0 0 3
Synchaeta oblonga 762 708 232 757 2459
Testudinella patina 0 0 7 0 7
T. capucina 0 0 5 0 5
(continued on next page)
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Table 4 (continued)
Rotifera
Stations S.1 S.2 S.3 S.4 Sum
Taxa
T. longiseta 0 0 18 0 18
T. rousselet 46 0 0 41 87
T. pusilla 0 9 0 0 9
T. tetractis 0 51 0 0 51
Other Rotifera 143 65 104 93 405
Sum 4267.2 3810.2 2204 3587 13868.4
Table 5 Densities (ind./m3) of Cladocera taxa at study area.
Cladocera
Stations S.1 S.2 S.3 S.4 Sum
Taxa
Alona costata 0 0 9 0 9
A .guttata 0 39 0 0 39
A. karau 1 0 0 0 1
A. rectan. 0 54 99 31 184
Alona sp. 0 0 0 7 7
Bosmina longirostris 1712 300 255 222 2489
Camptocercus rectirostris. 3 0 0 0 3
Ceriodaphnia rigaudi 0 0 53 0 53
C. reticulata 94 0 0 0 94
Chydorus gibbus. 0 0 0 4 4
C. piger 0 0 0 2 2
Daphnia sp. 0 150 51 0 201
Moina aﬃnis 0 0 0 57 57
Moina sp. 92 0 0 63 155
Scapholebris kingi 41 36 0 13 90
Simocephalus vetulus 236 177 135 19 567
Sum 2179 756 602 418 3955
Table 6 Densities (ind./m3) of Copepoda taxa at study area
stations.
Copepoda
Station Station
1
Station
2
Station
3
Station
4
Sum
Taxa
Nauplii of
Copepoda
934 1187 846 1263 4230
Diaptomus
birgei
0 9 25 95 129
D. dorsalis 3 0 0 0 3
D. sarsi 64 0 38 74 176
Diaptomus sp. 17 131 0 53 201
C. vernalis 172 100 107 190 569
Cyclops sp. 54 41 138 70 303
Ectocyclops
agalis
71 63 177 93 404
Ectocyclops sp. 33 43 72 60 208
E. speratus 8 0 0 11 19
# cyclop 91 10 40 26 167
Halicyclops sp. 219 228 356 378 1181
Macrocyclop
albidus
0 0 0 729 729
M. ater 0 85 0 4 89
Macrocyclops
sp.
0 0 0 115 115
Paracyclops
aﬃnis
144 22 88 0 254
P. ﬁmbriatus 274 264 251 6 795
Tropocyclops
prasinus
0 0 0 401 401
Immature
cyclopoid
25 197 31 0 253
Nitocra
cacustrus
316 30 184 0 530
Nitocra sp. 0 0 0 185 185
Tachidius sp. 0 64 0 0 64
Immature
harpacticoid
78 0 21 0 99
Ergasilus sp. 0 156 0 0 156
Eucyclops
prionophorus
0 242 0 1263 1505
Sum 2503 2872 2374 5016 12,765
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Biodiversity indices indicate the number of species in the sam-
ple and distribution of individuals among these species, so the
change in biodiversity is an indicator of changes in the water
characteristics (Sklar, 1985). The high value of the Shannon–
Weiner index indicates a higher diversity (Murugan et al.,
1998). The species uniformity index refers to a pattern of dis-
tribution individuals between species, and while as individual
approached from each other in density the value closer of
one. A diversity index greater than 3 indicates clean water
and values in the range of 1–3 is characteristic of moderately
polluted conditions (Mason, 1996).
The values of species richness index of zooplankton in the
present study are shown in Figs. 5–7. The values varied
between 1.05 and 12 for rotifer, 1.2 and 3.4 for Cladocera
and 1.5 and 7.2 for copepod. The values of the Shannon–
Weiner index of zooplankton in the present study are shown
in Figs. 8–10. The values varied from 0.67 to 3, for rotifer,
while for Cladocera from 0.50 to 1.72 and for copepod
between 0.91 and 2.51.
The values of species uniformity index of zooplankton in
present study are shown in Figs. 11–13. The values of this
index ﬂuctuated between 0.41 and 0.93 for rotifer, and between
0.33 and 1, and between 0.36 and 1 for Copepoda.Discussion
In this study the narrow range of pH values in all study sta-
tions is attributed to high regulation capacity in hardness
and alkaline water that is rich in bicarbonate (Goldman and
Figure 2 Total rotifers (ind./m3) in the study area.
Figure 3 Total cladocerans (ind./m3) in the study area.
Figure 4 Total Copepoda (ind./m3) in the study area.
Figure 5 Variation of species richness index for rotifer in the
Tigris River.
Ecological factors affecting the distribution of the zooplankton community 193Horne, 1983). High turbidity values recorded during the winter
months may be due to the high concentrations of total dis-
solved substances in water, which come from rains and soil
drift (Welcomme, 1979). Study results referred to the fact that
the highest values of reactive phosphate were recorded during
winter, while the lowest values during spring may be due to
high concentrations of phosphate sometimes being consumed
by the dense phytoplankton that blooms leading to the
decrease of phosphate concentrations (Pankow, 1991; Nassar
et al., 2014).
Rotifera was the group with the greatest taxonomic rich-
ness. Similar results were obtained by several Iraqi studies
(Mangalo and Akbar, 1988; Al-Lami et al., 1998a; Rabee,
2007, 2010). This pattern is common in tropical freshwater,
whether in lakes, ponds, reservoirs, rivers, or streams (Neves
et al., 2003).Generally, the zooplankton community at study stations in
the Tigris River was dominant, with Rotifera which may also
be attributed to their parthenogenetic reproductive pattern and
short developmental rates under favorable conditions in most
fresh water systems (Allan, 1976) while, Robertson and Hardy
(1984) attributed the reason to the fact, that these organisms
(Rotifera) are strategists, or opportunists, of small size, with
a short life cycle.
Rotifera group had the greatest number of zooplankton
community recorded in the majority of Iraqi water bodies
(Al-Lami, 2001; Al-Saadi, 2006b).
Cladocera also corroborated the interpretation based on
physicochemical and phytoplankton species composition as
well as the changing pattern of cladoceran dominance attribu-
ted to the effects of size-selective predation by ﬁsh (Pankow,
1991). In fact cladocerans were used as good food for cope-
pods (Horne and Goldman, 1994).
Figure 6 Variation of species richness index for Cladocera in the
Tigris River.
Figure 7 Variation of species richness index for Copepoda in the
Tigris River.
Figure 8 Variation of the Shannon–Weiner index for rotifer.
Figure 9 Variation of the Shannon–Weiner index for Cladocera.
Figure 10 Monthly variation of the Shannon–Weiner Index for
copepod.
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a great number of Bosmina longirostris (1712 ind./m3) and
Simocephalus vetulus (236 ind./m3) at station 1. On the other
hand the appearance of Bosmina longirostris was recorded at
many Iraqi studies (Abbas and Al-Lami, 2001; Al-Lami,
2001) and other global studies (Hoosier Riverwatch, 2000;
Mageed, 2008).
The density of taxonomic units of Copepoda recorded for a
great number for nauplii at all stations.
Nauplii were always higher than the densities of total cope-
podite stages (Van Dolah et al., 2002; Zakaria et al., 2007),
because these densities have been attributed to wide tolerance
to a variety of environmental factors, as well as predation
intensity to adult forms (Sampaio et al., 2002; Park et al.,
2002). Signiﬁcant positive correlation between Cladocera den-
sity and EC as obtained in the present study is attributed to
high electrical conductivity values during the months of sum-
mer which is the period for the maximum density of cladocera.
Figure 11 Variation of Species uniformity index for rotifer.
Figure 12 Variation of Species uniformity index for Cladocera.
Figure 13 Variation of Species uniformity index for Copepoda.
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during summer months showed the preference of the group
toward the increasing temperature along with the increase in
alkalinity, pH, Ca and salinity. Also, the copepod population
shows a positive correlation with temperature, pH and TDS,
while it recorded a negative relationship with dissolved oxygen.
The current study recorded values that were recorded in
previous studies on the Tigris River, it has recorded values
ranging between 2 bit/ind. and 2.2 bit/Ind. in the Tigris River
and the Al-Tharthar arm (Al-Lami, 2000), while Nashaat
(2010) recorded values ranging from 1.8 bit/Ind. to 2.08 bit/
ind. in the Tigris River.
Low values of biodiversity indices during some months may
be related to several reasons, including: increased total sus-
pended solids in the river, Neves et al. (2003) indicated that
an increase in the transparency of water leads to an increase
in the zooplankton diversity.
The species uniformity index values of zooplankton at the
study period indicated ecological stress on the zooplankton
species during some months, because these values were less
than 0.5, so it is uniformity species in appearance and thisagreed with Frutos et al. (2009) who mentioned that the
decrease in the value of species uniformity indicates a few dom-
inant species with high density, which is an indicator of the
presence of ecological stress.
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